Iron-sulfur-protein biogenesis in eukaryotes.
Iron-sulfur (Fe-S) clusters (ISCs) are versatile, ancient co-factors of proteins that are involved in electron transport, enzyme catalysis and regulation of gene expression. The synthesis of ISCs and their insertion into apoproteins involves the function of complex cellular machineries. In eukaryotes, the mitochondrial ISC-assembly machinery is involved in the maturation of all cellular iron-sulfur proteins. A mitochondrial export machinery and a recently discovered cytosolic assembly system specifically participate in the maturation of cytosolic and nuclear iron-sulfur proteins. Of the approximately 20 assembly components, more than ten are encoded by essential genes, which indicates that the process is indispensable for life. Mutations in two of the assembly components lead to neurological diseases. The essential character of Fe-S-protein biogenesis in eukaryotes and its importance for human disease identifies this evolutionary ancient process as one of the most important biosynthetic pathways of life.